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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

1 | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
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contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 
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I 1 the description, pages 

1 I the claims, Nos. 

I 1 the drawings, sheets/fig 



1 — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5 ' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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2. Citations and explanations 

CONCERNING CLAIMS 1-5 

Document 1 [JP, 9-179593, A (NEC CORPORATION), 11 July 1997 (11.07.97), full text, 
Figs. 1-8] discloses a voice coder that judges the mode of a voice signal using the pitch 
prediction gain of the voice signal, and uses a plurality of pulse strings in an audio source 
codebook, and searches for the audio source code vector while shifting the audio source 
codebook's code vector. 

Document 2 [JP, 9-146599, A (NEC CORPORATION), 6 June 1997 (06.06.97), full text, 
Figs. 1-9] discloses a voice coder that searches for a plurality of pulse strings as excitation 
signals, and summarizes and quantizes the amplitude of the retrieved pulse strings. 

Both the voice coder of document 1 and the voice coder disclosed in document 2 reduce the 
amount of calculation, and address the issue of reducing sound quality deterioration. Using the 
pulse string quantization method disclosed in document 2 instead of the audio source code 
vectors of document 1 appears to be obvious to a person skilled in the art. 
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2. Citations and explanations 



CONCERNING CLAIMS 1-5 



Document 1 [JP 5 9-179593, A (NEC CORPORATION), 11 July 1997 (11.07.97), full text, 
Figs. 1-8] discloses a voice coder that judges the mode of a voice signal using the pitch 
prediction gain of the voice signal, and uses a plurality of pulse strings in an audio source 
codebook, and searches for the audio source code vector while shifting the audio source 
codebook's code vector. 



Document 2 [JP, 9-146599, A (NEC CORPORATION), 6 June 1997 (06.06.97), full text, 
Figs. 1-9] discloses a voice coder that searches for a plurality of pulse strings as excitation 
signals, and summarizes and quantizes the amplitude of the retrieved pulse strings. 

Both the voice coder of document 1 and the voice coder disclosed in document 2 reduce the 
amount of calculation, and address the issue of reducing sound quality deterioration. Using the 
pulse string quantization method disclosed in document 2 instead of the audio source code 
vectors of document 1 appears to be obvious to a person skilled in the art. 
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200 ... SPECTRUM PARAMETER CAXCULATXHG CIRCUIT 

210 ... SPECTRUM PARAMETER OUAMTItING CIRCDIT 

211 ... LBV C09SB00X 

2)0 ... AUDITORY SENSATION WEXCKTIKC CIRCDIT 
240 ... RESPONSE SIGNAL CALCULATING CIRCUIT 
310 ... IMPULSE RESPONSE CAICUIATING CXRCOXT 



350 ... sound source quantizing circuit 

351 ... SOOWD SOURCE cooebook 

3 CO ... WEIGHTING SIGNAL CALCULATING CIRCUIT 
365 ... CAIN OUANT1ZXNG CIRCUIT 
380 ... GUN CODEBOOX 
400 ... MULTIPLEXER 

500 ... ADAPTATION COOEBOOK CIRCUIT 
•00 . . . MODE JUDGING CIRCUIT 



(57) Abstract 

A voice coder producing a good quality of sound even at a low bit rate, wherein a mode judging circuit (800) judges the mode based 
on the inputted voice signal for each sub-frame by using the feature, a sound source quantizing circuit (350) conducts a search by combining 
code vectors stored in codebooks (351, 352) for quantizing the amplitudes or polarities of pulses together and the shifts by which the 
positions of predetermined pulses are shifted temporally if the mode is a predetermined one, and selects a combination of a code vector and a 
shift which minimizes the distortion of inputted voice, and a gain quantizing circuit (365) quantizes the gain by using a gain codebook (380). 
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^^Sr^SlE^C^^frs^i: IT, CELP (Code Ex 
cited Linear Predictive Coding) t^hfl~C 
V^„ CELPli, M. Schroede rXlfB. A t a 1 ftC^S 

ifci "Code — excited linear prediction; H 
igh quality speech at very low bit r 
ates" (Proc. ICASSP, pp. 937-940. 1 985: 
UT\ 1) ^ Klei j n ft h\z&Z%fX "Improved s p 

eech quality and efficient vector qu 
antization in CELP" (Proc. ICASSP, pp. 
155-15 8. 1988: UT##30&2) fcifCSEliSftTl^o 

ms) iz^pm^fr^mm^m (lpo ##r£ffl^x. ^pm^co*^? Y)v 
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■T*2:, NxKx 2B x 8 0 0 O/NrtfW-j&ff fc&5o — 

#J£:LT, B=10, N = 40, k=lO0lf^fIt5i:, l»ifc08 1, 
9 2 0. 0 0 000^1^^0, ifcT»tl)5I^«$n5c 

0, ©MA 5 Si$nxv^5o #J;LB\ ACELP (Argebra i c 
Code Excited Linear Prediction) 2j 
^tlTl^o :n», fllAfcf, C. Laf 1 ammeK^Cct^Ii "16kb 
ps wideband speech coding technique 
based on algebraic CELP" (Proc. ICASSP, 
PP. 13-16. 1 9 9 1 : KIT, ##£&*3) #l3|S«SnTV>* 0 

^^^©iidtt, +i. o & l < a- 1 . . o msjesnxv^,, tot, 

Hfe©— ott, 8kb/s^±©fcf v h MliM^IW^n^.^, * 
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(Dimzmm t x t * -5 t . =» s^c^-r awfitffeafcfc&te-r s d 1 1. & 
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i)L< s t format? z> => - k 7 v ? t , ^fe^fc e>n/c»J c 
apt, husb*-^ b;w-N°^^-^f+^©m*^> frfE^JSUSBam:^ frfBSS 

F7> *£1rU ^»^ft5»nfc^KiJC«t 0«lSa^/l'^©fett*^tA^W^ 
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*#S^©fil2©»#J©1i/££^-f 7n y 

H3 Htt, *^©^3 (DmMmo)MJ&*^T7a v 2 EITfc 0 . 
g4glS, :fc^©fM©I^M©*iJdc£:^-r-/n ^BtfeO, 

^ w % HJfc-r * to ©s a ©j^fis 

*2pj»jts 0 WM^biiis (1110350) tt, jpjsuanfc^-KA^to^ 

(I1B035U 3 5 2) CftttSM53-K'<? h^i:, ^ 

^%ajRt5o ym^t^ (miEi©3 6 5) a, yo^-F^^ 
(^iia©3 8 0) tem^xYJi/tettikTZo ■*fr*'f\sw& (mimo) 

4 0 0) h;W\°^-?f+»3P (^10©2 1 0) ©&#£. K 

(£11 El© 8 0 0) ©m**:, aJCC=i- K^"y (mi 0© 5 0 0) 

©aj££. WMi^-ftsp (miEi©3 5 0) ©as^ii, r4ym?fc®&<Dmjj 

LT©S16^L< ttffitt^- h;us.t/^ 0 ;w7.©firS^^-r^i: 
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tn&PQL^it&Wte* ($5005 6 0) Hl&SE^M^&ab 

mi m*0M~rz> AMf i o o ^e,^ff^A*$n^ w-u 

(0!liLtf5ms) i£feC#SiJ-t£o 
T^^DttiU ^ncJ:9, h ;w^*-* £^s65£i6 ^n/c^ 

pc mwi-mm^it) Burg«w4:^^i4c 

08 2-8 7 51 (UT, ##£iSK4) *£©IBtf&*I8lSnfcV\, 3 ©##^4 

fcWiitffi (i = l. 10) fcJ^fc^ffiMfcjlLfcLSP,'^- 
*>«, WWICA^LSP^C^tt, f^ttCiillX 

"m*-<?V)vn (LSP) ^^#f^/S^C:J:SWFft«JE«S" 

J 6 4 -A. pp. 599-60 6. 1 98 1^: WT, 
5) %#it5 3i:*«T?t5. #Jx.f£, 02, 4Wl/-ATBurgSC<): 
9#*fc»^«H8»** LSP/^^-^^&U II, 3f^7 
LSP&i£lift1ilSg£«J:9#«>T, 01> 3 U- A® L S P £&S&LT*£ 

EHTOfliftKglU 01 V- AOtt^f-iRMfc&a i i (i = l. 1 

0 ; 1=1. 5) %Mm*ttttlHl82 3 0Cffi:*rr*o ^4t/7 
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10 

£>, = 'ZwwiLSPiO-QLSPWjf (1) 

1=1 

LSP (i). QLSP (i) W (i) te^n^n. m^-itmo) i 
lfl 3 P4- 1 7 15 0 omtn (#i¥2-2 9 7600f : UT, ##»6), 

t&m^4 - 3 6 3 o o '&m. (^m^s - 2 6 i 9 2 5-*§- : ##:sciSK 

7) . ftffl*P5 -619 9^1>m (#$PP3 - 1 55 049f : UT, 

8) ^ T. Nomura et a 1 . , IZ £Z,m3C "LSP Coding 
Using VQ-SVQ With Interpolation in 4. 
0 75 kbps M-LCELP Speech Coder" (Proc. 
Mobile Multimedia Co mm unications. pp. 
B. 2. 5, 1 993 : WT, #fM9) f t^^ntV^o :ne>## 

-g>o \> *-i?m. i f-<tm&2 1 o i7i/-A0^4t 

ODS^fkLS P^ttiHS^LT. gl-13^7'7 U- UO) L S P &«7trr 5 0 

r^-e, h^/N°^^-^*^tlH]|?S2 l Of*, i^kiltroLSPfci^Hk 

&©LSPfc0&Sg«#&ft/Mk-rS=»- K^* h;U& lSSSfttfc&K:* jS 
£-tf£7c#)H, h;W$7.X-** : HklElB2 1 0#. WS5^H«*&*/h 
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H\ -^ft^iW 3-£:^<£9> SBSrfrf o 

U-AODLS P tf&4-9-^7 U-ACD*^bL SPW7 

(i = l. -. 10; 1=1. 5) KXJfcU 0^15 

b-A^t*^blu©^^PJ^a i , (i = l. 1° : 1 = 1 - 
Jfcg^tt"»Hll&2 4 Ott, h;w*7*-*ti-#l3S&2 0 0*^ 

tJZnX, ^#^i^"CV^S'7-f ;^^^ ; EU©m%fflv^T, AiJte-tfc^d (n) 

= OfcLfc^if^l^^U-A^ftIU «3H&2 3 5^H3*rSo ^ 
*C. Mfx z (n) liT^TSSni. 



x z (n) = - £ - 0 +£ «.T VC" -0 + 2 /**(»-») ( 2 ) 

;=1 '=1 1=1 

y ( w - /) = p(N + (n - 0) (3) 
x>-/) = s w (^ + («-0) ( 4 > 

Tie<Z)5£ (7) fcPJ— ©fSTSb^o s w (n). P (n) ^n-^fu 
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^2 3 5«, (5) CAO, J0SJfim*m?te^5>/£«F^& 1 ^ 

7 x' w (n) £»Jfc3-K:/v*0E&3OO-sffl;fc-r*o 

*\, (") = *„.(«)-**(") (5) 
4 Wt^*;&&ft*l3K3 1 0», zUIJfti 5 ^ (6) tSSnsfilSftHw 
(z) %*-r*18iBS*#»7 ;v^©^f ^^;v^JCS«h w (n) £^#>£a6£H 
fc^ftLflftttmU SJfca- F-/^ ^[slgS5 0 0, WM^blsJKS 5 O^fcB 

10 

tf„(Z) = # • ^ (6) 

7=1 7=1 

0 0 te, -9-^7 U-A^fOElK 12 0 ©ffi;tHSr^&/!JV^ 
LTW\ t? v f-^fflYJ >&m^ZZ fc^Tt^o ^- KTOJ01&8 0 Ott, "9" 

KWJ0&8 0 0 tfj* • feF¥USy«#&W2M^fc0j&3 5 0ty-f 
v (n) fc. S»S2 3 5i»&mi»tx' w (n) fc, -T > ^° )V*J&&ft?m & 

3 1 o^6«Sjra*tttt-f >>*;u;*ji&$h w (n) &Atizn2>o :ne»®ff$: 
■9-4 o o^m^-r^o 
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X, (n-T) = v(n - T) * («) (8) 

^ (8) k&vm:, f5-^*«fi*&*iS»£^-to 

n=0 "=0 

#l;t&\ P. K r o o n 5>C £Z>W$3C "Pitch pre-dictors 
with high temporal resolution" (Proc. 
I CASS P. PP. 661-66 4, 1 9 9 0^:^T, #t»l D 

Sfcfc, ,gjE5=J- ^I3BS5 0 Ott, ^ (10) C^fcfv^SI&fr 
Wiff e w (n) £^:i:^t!H]i&3 5 0 ^tfJ2/T£o 

e w (») = *\„ (w) - - n * ^ (*) 00) . 

^ttf«3- F^y * 3 5 2MSnXV>5 0 

; g : igft- : HfclE]83 5 Oti, WiS 3- K-^y ? 3 5 1 K 
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N-l M 

d* = Z ta, (") - S *'* M« - )] 2 (id 

n=0 1=1 

ddT, h w (n) J»jgS*ftt:M w^i/^Jfc&Tzbs* 

±^ (i i) %*/Mtrsctt, ^ (i2) ©d (k . o &**fl:-r3««=> 

a*,) = [Z^,(^K)] 2 /ii^K) 

«=0 «=0 

::t, s wk (m,) (n) ©^2®*&ftin*W*^2^, iP*>g' i 

k h w (n-m t ) ©ffifP"etHSla5o 

w=0 w=0 

= Z (/-»), w = 0, , TV - 1 (14) 

i—n 



1 



0, 


5. 


1 0. 


1 5. 


2 0. 


25. 


3 0. 


3 5. 


1. 


6. 


1 1. 


1 6. 


2 1. 


2 6. 


3 1, 


3 6. 


2, 


7, 


1 2. 


1 7. 


2 2. 


2 7. 


3 2. 


3 7. 


3. 


s. 


1 3. 


1 8, 


2 3, 


28. 


3 3, 


3 8. 


4. 


9. 


1 4. 


1 9, 


2 4. 


2 9. 


34. 


3 9. 
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^mmT<m®3 5 0te. ^;v*©&ttfc^fc5£«>e>nfctfy hare 

A^HfcU &S**T'f >x?*£^;i^7°l^^4 0 OCHi*t5, 

^2 

0, 4, 8, 1 2. 1 6, 20. 24, 2 8 

^3 52^S1£=>-F^ h;W%A#U ^T©>>7 hft^^t©3-K-<^ 
h ;i/©ffl^i±S^*fTfrV^ ^ (15) 2>3I^D k . ^f/Mkt^^^Ha 
(j) F-^ h;Vg k Officii- ^SiRT^o 



A. = £ K («) - Z K (n - m, - SU))f 05) 

tf, Lindeftf.CJ:5»i "An algorithm for vect 
or quantization design," (IEEE Trans. 
Commun.. pp. 84-95. January. 1 9 8 0 : JAT, # 

#£iU2) «$cws^sn-cv»5o :o##»i2it *n&#Jft-r*-*:c 

o 
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y-f >*^klH»3 6 5tt, WSUWSRa**^©®^^ (16) £>D K £ 
D k =X[ x M-^, v(n-T)*h w (n)-G\ ^g\ k /z,>-m,)] 2 (16) 

n=0 ;=1 

r :f\ /3 k , G k &, >rV > □ - F ■/ 3 5 5 t:fe^ 5 Jafc 2 ^tu^V ^ ^ 

a^sftfcy^f h ;v^^-r-f *£^;v?^i^^4 o o cm 

—-7s, ¥0»jim#*s^©»£\ y-r vs^bisisss 6 ^ (17) ©d k 



A'-l A/ 

D k = 2>„(") - v(« - r) * /*„(«) - G\ £ g', /C(w - m, - 5(j))] 2 (17) 

w=0 i=l 

y-r y4^fb0gS3 6 5«, g&sftfcy-f >3-k^ h ;v&^t-< yr? 
m*mi-mmm®&3 e o». *f • ^wjit^^ft-^ft©^ ^t*** 

£A#£ft, 4 yT?7,fr%*:ft\z.1ftl&-?Z>^- K-^ h ;v^fE<^mTo trO 

m*f*w«-^fnnaK3 6 ott, (is) ci^Jtiiit«ii^v 

(n) £;£J65„ 
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v(«) 



(18) 



v (n) ttajS=»~K^f^lHlK500l3ffi^$nSo 

m*mt«wiHHia3 6 0tt, (i 9) ci^titts 

-tv (n) £;£tf>5o 



v (n) teans=i- ^@?§5 o ocai^snso 

JfcH, fi*#lt^fh»Ifil8S3 6 (Mi, X'** h;w^^-*tmiH]82 0 0 
^^T, (2 0) CctO, JS«r«^s w (n) 5:^-/7b-A«CttIL 



rnc^0lS4Sn*:Ml«©ffi«**«*^klHl 

j&3 5 5CtfcS#T5o 

*«*-?<tlillS3 5 5tt, fl»JIWlW©*^tt^ » 1 HoMft^tlHltt 
3 5 0fcH-©»tt*frfcV^ *>»©»^tt. att»£EH»6 0 0*e>tH#Sn 



A/ 



v(n) 



= P\ v{n -T) + G\ X 8\ S ( n - m i - W)) 




14 



WO 00/00963 



PCT/JP99/03492 



^2K=i — py-y ^3 5 2 ©^:T©=3— h j<l)V7,<D$LW.<Di/ 7 h 

*£0£T©ffi^-ti:K:-^T\ <£ 3M^£ft» U (2 1) ©D k . , 

*«/jNC-T4JIIHtw, &&mo1B.'er&*miRL. y << ^JtHbUllS 3 6 6 ^ttitft 

<E>o 

jV-1 M 

D *j = Z K (") - Z ^ in - m, - SUM 2 (21) 

n=Q ;=1 

y-f yi^-fbEgS 3 6 6 tt, WM^bSBS 3 5 6 y h ©iH*©#^ 

CfcfU 7>(>*— b~-?y ? 3 8 0*m^XY4 ytettltL, (2 2) © 

D tj = Z (») - Ft v (" ~T)*K (") - <?' Z <» - ™, - ^O"))] 2 (22) 

n=0 (=1 

K7v* 3 5 2&^V>"C/<;V^©jg(Ht) t < iifcTmTIt U £T© 

3- K^i? h;W fcL<»3 - h;v©«M®^»S:y>f >*^bIs]|?S3 

6 7ClB*t5o 

yV Vi-T-fbESS 3 6 7tt, ^*^blH]?S3 5 7 #e>ffi#£ftfcl£tt©#* 
tI^Lt^>3-F7*-y^3 8 0i:i^ y>r y&fi^HbU H*&«/Jvfb-T 
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y-f >m-^lH]g§5 1 0tt, y-f V3- F7> ? 3 8 0%fflV^lJC3-K"/f 
y^UytCD&B&at^U tfi3-h7-; ^351 *»5>3- K-<* h;v£fe^mL 

TflS^ 5 8 0A»?>HJ*t5. 
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®*©*^b*nfcW®^^e>aiS3'- k^v 05156 y***>* 
stria * * h * - * f+# s& © tB * n mmmm^o) t^tjt mn&fc =» - k 
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£ 5E £ * ^ h *W$k £ f & ^F??-^b£EBo 

zmz-z^pn^itrnwuzis^x. 
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4. ^pm^-txti-zn, t.^<<? hfr^yM-f^&bxm^t-rzx^? h;v 

Ufa * h;w<^*-* m * i: iJlfiiJlBTOJ 2fl <D ffi * i: fiTIESJfc 
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lute ^ ^ ^ h ;wn° v ^ - ^ t+s^fg t sffssaic t mm^mm. 
^ i: t. -r z>m xom mm 5 mmo^pft^mu,, 
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^C5yN°;V7;0Da^r-lt-e^^L. iiufE^;v 7. (Digits ^ t < \zm&*% h&T*^ 
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-K-/y^©S5£, «fl5=i-K^^h;K ^iKtifl&iiLT 
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lute t. ^ h ^ - * fute^ffi-t o^mm^^Afit Lxmti 

-YfvP^OWxtSh. fflgEWM^Hfca5©ffl#^ 
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su ia ^ ^ h ^ * - * tf£gp © ai # fi isfj i b*j m ^ o) m * £ tu t a« = 
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Iuie * ^ * h ^ ^ 6 * - * tm^m t mtmfo mm^mm. 
ltriEWW^bS»©^<kffi**A*sn, Sifts 

-rs^-FWJ^fc. 
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